Nitric oxide inhibits mitochondrial monoamine oxidase activity and decreases outer mitochondria membrane fluidity.
The recent finding that mitochondria contain a nitric oxide (NO) synthase suggests that this compound is involved in the regulation of various mitochondrial functions. Monoamine oxidase (MAO) is embedded in the outer mitochondrial membrane. NO modulates membrane fluidity. Thus, the aim of the present work was to study the effect of NO on mitochondrial MAO activity and membrane fluidity. An outer mitochondrial membrane fraction (OMMF) was obtained from rat liver. OMMF was incubated with various concentrations of S-nitroso-N-acetylpenicillamine (SNAP), a NO donor. MAO activity and fluidity were measured by a spectrophotometric assay and by the polarization of fluorescence technique, respectively. It was found that small concentrations of SNAP (0.4-40 microM) were capable of inhibiting MAO activity but unable to decrease fluidity significantly. In contrast, larger amounts of SNAP (40-300 microM) effectively decreased membrane fluidity, but were not able to further decrease MAO activity. This information suggests that mitochondrial MAO and membrane fluidity possess different sensitivity to the effect of NO. Unfortunately, the mechanism by which NO inhibits MAO remains unknown at present. However, it seems likely that the effect of NO on MAO activity is by a direct interaction of the compound or a metabolite to the protein.